Rapid axonal transport of three molecular forms of acetylcholinesterase in the frog sciatic nerve.
Acetylcholinesterase occurs in the frog sciatic nerve under five stable molecular forms with distinct sedimentation coefficients in sucrose gradients: 3 globular forms (3.6S, 6S and 10.5S) and two asymmetric ones (14S and 18S). Whereas in birds and mammals, the asymmetric tailed forms of acetylcholinesterase are present in trace amounts in peripheral nerves and account for only a small part of the enzyme activity submitted to a rapid axonal transport, the two asymmetric 14S and 18S forms represent nearly 50% of total activity in the frog sciatic nerve and account for 60-70% of the acetylcholinesterase activity accumulated at both sides of a nerve transection, the rest being due to an accumulation of globular molecules. We showed that the three forms, 10.5S, 14S and 18S, are all carried with the fast phase of axonal transport at a velocity of 100-120 mm/day in the anterograde direction and 20-30 mm/day in the retrograde direction. The velocity of transport for the light molecular forms 3.6S and 6S could not be calculated. In addition, we observed that large amounts not only of the 10.5S but also of the asymmetric 14S and 18S forms appear to be stationary along the frog sciatic nerve, contrary to the situation described for peripheral nerves in birds or mammals. Our results thus reveal that some axonal transport parameters for the asymmetric forms of acetylcholinesterase greatly differ in the peripheral nerves of amphibians on the one hand and of birds and mammals on the other, suggesting that these heavy molecular forms might have distinct functions in the nerves of lower and higher vertebrates.